Summary
Materials and Methods

83
Media and growth conditions. Liquid cultures of S. flexneri and E. coli were grown in Luria-
84
Bertani (LB) broth (1% tryptone, 0.5% yeast extract, 1% NaCl) at 30° or 37° C, as indicated. S. 85 flexneri was grown at 37° C on tryptic soy broth (Becton Dickinson and Company, Franklin 86 Lakes, NJ) agar plates containing 0.01% (wt/vol) Congo red. Antibiotics were used at the 87 following concentrations: ampicillin, 25 μg/ml; kanamycin, 50 μg/ml; gentamicin, 20 μg/ml.
88
Henle cells (intestinal 407, ATCC) were cultured in minimal essential medium (MEM; Gibco,
89
Life Technologies, Carlsbad, CA) supplemented with 10% Bacto tryptone phosphate broth
90
(Difco, Becton Dickinson), 10% fetal bovine serum (Gibco), 2 mM glutamine and non-essential 91 amino acids (Gibco). Henle cells were cultured at 37°C with 95% air-5% CO 2 .
92
Bacterial strains and plasmid construction. Strains and plasmids used in this study are shown 93 in Table 1 . S. flexneri mutant strains HMS100, HMS110, HMS130 and HMS140 were generated 94 by P1 bacteriophage transduction (31) using donor strains in the Keio collection (32). To create 95 HMS120, the first 203 base pairs of yjeK along with approximately 1.5 kb upstream of yjeK were 96 amplified from 2457T using AXyjeKfor2 and yjeKHI primers (Table S1 ). The kanamycin 97 cassette and approximately 1.5 kb downstream of the E.coli yjeK gene were amplified from 98 JW4106 using primers yjeKHIantiP1 and AXyjeKrev2. These two fragments were then 99 combined using splice overlap extension PCR and ligated into pWSc1-Ts cut with EcoRV. After visualized by microscopy and those containing three or more bacteria were scored as invaded.
134
For plaque assays (33), bacteria were grown as described for the invasion assay. Confluent would explain an inability of the mutant to form plaques.
219
Proteomic analysis of efp and poxA mutants by 2D-DIGE
220
To look more directly at the effects of EF-P and PoxA in the cell, proteomic analysis by two- type and the mutants were identified by mass spectroscopy (Table 2) . Among these proteins, 21
231
showed reduced levels in either the efp or poxA mutant, while two showed increased levels in at proteins that did not also contain a PPG. Surprisingly, the two proteins found at increased levels 240 in an efp mutant also contain sequential proline motifs. HslU contains PPA and PPG motifs, and
241
IlvE contains PPA and PPF motifs. Thus, it is likely that these increases are due to indirect 242 effects of the mutations.
243
The proteins identified in the proteome analysis as being affected in the efp mutant had a ImageJ analysis of the scanned image (Fig. 8A) . To confirm that CpxA levels were lower due to 300 reduced translation of the message rather than reduced transcription of cpxA, quantitative RT-
301
PCR was used to detect cpxA mRNA. mRNA levels of cpxA were not significantly different 302 when compared to wild-type (p>.05) (Fig. 8B ). This result confirms that CpxA levels are 303 affected at the level of translation, likely due to the role of EF-P in the translation of this protein. largely restored VirF levels in the efp mutant (Fig. 7B ).
317
To confirm that the increased levels of VirF resulted in increased synthesis of the increased by the activation of CpxR, this mutation did not restore wild-type plaque morphology.
324
Instead, small areas of cell death with turbid centers were observed in the cell monolayer ( this strain restored synthesis of VirF, leading to greater production of virulence proteins.
368
Although the CpxR D51E mutation allows the efp mutant to invade at wild-type levels, it did not enterica and found a large number of differences between the wild type and the efp mutant,
389
including increased sensitivity to a multitude of cellular stressors (34). This is in contrast to the 390 relatively few differences we observe between wild-type S. flexneri and an efp mutant.
391
Collectively, these studies show that while both of these intracellular pathogens require modified 392 EF-P for wild-type virulence, EF-P plays a different role in the virulence of these two bacterial 393 species.
394
Significant progress has been made recently in uncovering the function and significance
395
of EF-P and its modification. The presence of poly-prolines within proteins has been shown to be 396 associated with a requirement for EF-P for their efficient translation. However, Hersch et al.
397
show that not all proteins containing poly-proline motifs depend on EF-P for their translation,
398
while other unknown peptide motifs may confer EF-P dependence, illustrating that our 399 understanding of EF-P function is still limited (24). This study extends our knowledge of the 400 roles that EF-P plays in bacterial physiology and virulence. to dksA mRNA in each sample, and results shown are relative to wild type, which is set to 1.
596
Values shown are an average of three independent experiments. Error bars depict one standard 597 deviation. mRNA levels of cpxA were compared to wild type using the Student's t-test and 598 differences were not significant (p>0.5). 
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